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(57] ABSTRACT

A device for injection of a two-phase mixture composed
of fuel and carrier air into intake pipes associated with
the individual cylinders of a multi-cylinder, mixture-
compressing combustion engine, the device having car-
rier air apportioning means which apportions a carrier
air current, branched off the intake manifold and con-
veyed by an air pump, to the injection lines associated
separately with the individual cylinders of the combus-
tion engine, a fuel injection valve is provided which
injects the fuel by way of separate injection nozzles into
the individual injection lines, the carrier air apportion-
ing means is provided with a carrier air collecting space
formed in a housing containing the injection valve, the
collecting space surrounding the injection valve in an-
nular manner and communicating, on the one hand,
with the air pump and, on the other hand, with the
injection lines, a carrier air reservoir is provided be-
tween the carrier air collecting space and the injection
lines, which surrounds the injection valve in annular
manner to ensure precise and uniform apportioning of
carrier air to the individual cylinders, the carner air
reservoir communicating with the carrier air collecting
space by means of a connecting line which is con-
stricted in its cross section.

6 Claims, 4 Drawing Figures
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1
FUEL INJECTION DEVICE

BACKGROUND OF THE INVENTION

The invention concerns a device for injection of a
two-phase mixture composed of fuel and carrier air into
the intake pipes associated with the individual cylinders
of a multi-cylinder mixture-compressing combustion
engine. The device having carrier air apportioning
means which apportion a carrier air current, branched
off an intake manifold and conveyed by an air pump, to
injection lines separately associated with the individual
cylinders of the engine and opening into the intake pipes
thereof. Further provided is a fuel injection valve
which injects the fuel, by way of separate injection
nozzles, into the individual injection lines. The carrier
air apportioning means is provided with a carrier air
collecting space formed in a housing containing the
injection valve. The collecting space surrounds the
injection valve in an annular manner and communicates
with the air pump and the injection lines.

Such a fuel injection device has already been pro-
posed by a previous European PCT application. Con-
trary to other previously known fuel injection devices
in accordance with which a two-phase mixture consist-
ing of fuel and carrier air is injected into the intake pipes
of multi-cylinder mixture-compressing combustion en-
gines, the metering and apportioning of the fuel as well
as the apportioning of the carrier air is obtained accord-
ing to said application separately to the individual cylin-
ders of the combustion engine prior to the mixing of the
fuel with the carrier air. Thus, the difficult distribution
of the fuel-carrier air mixture which was necessary in
case of the heretofore known fuel injection devices in
which the fuel was injected centrally and for all cylin-
ders together into the carrier air line can be dispensed
with.

However, in the fuel injection device proposed by the
previous PCT application, the arrangement of the injec-
tion lines, in particular in the region of the zones situ-
ated ahead of the fuel delivery points in the direction of
the flow, is still unfavorable in that a sufficiently precise
apportioning of the carrier air to the individual injection
lines is not possible without difficulty and, moreover,
there is a risk that the fuel which is delivered will flow
back, in opposition to the direction of flow of the carrier
air, into the carrier air collecting space and will collect
there in low-lying points.

SUMMARY OF THE INVENTION

Therefore, it is the purpose of the present invention to
improve the proposed fuel injection device, in particu-
lar with respect to a precise carrier air apportioning to
the individual injection lines. Moreover, a return flow
of fuel in opposition to the direction of flow of the
carrier air and a collection of the said fuel in the injec-
tion lines or the carrier air collecting space is to be
largely avoided.

This purpose is attained by the present invention by
providing a carrier air reservoir between the carrier air
collecting space and the injection lines. The reservoir
surrounds the injection valve in an annular manner, and
communicates with the carrier air collecting space by
means of a connecting line having a restricted cross
section.

Due to the proposed interposition of a carrier air
reservoir between the carrier air collecting space and
the injection lines leading to the individual cylinders of
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the combustion engine, the carrier air afflux which, due
to the preceding air pump occurs in a pulsating fashion,
is rendered even to such an extent that the apportioning
of the carrier air to the individual injection lines can be
carried out very precisely and exactly. This is contrib-
uted to also by the connecting line, narrowed in its cross
section, which is arranged between the carrier air col-
lecting space and the carrier air reservoir, which line
wards the pulsations coming from the air pump off the
carrier air reservoir with which the injection lines are
connected.

The novel features which are considered as charac-
teristic for the invention are set forth in particular in the
appended claims. The invention itself, however, both as
to its construction and its method of operation, together
with additional objects and advantages thereof, will be
best understood from the following description of spe-
cific embodiments when read in connection with the

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

The drawing represents an exemplifying embodiment
of the invention which will be explained in detail below.

FIG. 1 shows a longitudinal section through a hous-
ing containing the injection valve and the carrier air
apportioning device pursuant to the present invention.

FIG. 2 represents a section through the lines II—II in
FIG. 1.

FIG. 3 represents a section through the lines I1I—III
in FIG. 1.

FIG. 4 represents a section through the lines IV—IV
in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In the drawing, -1- represents a metering and appor-
tioning device for the fuel-carrier air mixture delivered
to the individual cylinders of a conventional mixture-
compressing combustion engine. The device includes a
housing -5- which is, e.g., cylindrical and contains a fuel
injection valve -2-. The fuel injection valve -2- is held in
a center bore -15- of the housing -5- in such a manner
that its end face -16- applies itself flush and tightly
against the bottom -17- of the housing -5-. -13- desig-
nates an annular seal arranged below a flange -14- for
sealing the housing bore -15- from the outside.

On its front end, the injection valve -2- is provided
with a plurality, corresponding with the number of
cylinders of the combustion engine, of injection nozzles
-4-uniformly distributed over its circumference. The
nozzles inject into corresponding mixing spaces -6- the
fuel apportioned by the injection valve -2- as a function
of the operating state of the combustion engine. The
mixing spaces -6-are parts of injection lines -7-, -8-
which are each associated with an individual cylinder of
the combustion engine, and which convey the mixture
of fuel and carrier air formed in the mixing spaces -6- to
the injection points, not shown here, of the intake pipes
associated with the individual cylinders of the combus-
tion engine.

Prior thereto, the carrier air is taken from the joint
intake manifold at a point which, seen in the direction of
flow, is located behind an air quantity metering means,
not shown here, forming part of the fuel injection de-
vice. A separate air pump conveys this carrier air cur-
rent branched off the intake manifold to the metering
and apportioning means -1- by way of a flexible hose
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line, likewise not shown here, connected, e.g., to the
connecting sleeve -12-. The carrier air delivered flows
then initially into a carrier air collecting space -11-
arranged in the housing -5- and surrounding the injec-
tion valve -2- in an annular fashion. The collecting
space -11- is connected by means of a connecting line
-10-, reduced in its cross section, with a carrier air reser-
voir -9- which likewise surrounds the injection valve in
an annular fashion. As shown in the drawing, the con-
necting line may be constituted by a throttle line also
surrounding the injection valve -2- 1n annular fashion.

The injection lines -8- associated with the individual
cylinders of the combustion engine branch off from the
annular carrier air reservoir 9. The injection lines,
whose number corresponds to the number of cylinders,
are arranged in uniform distribution over the circumfer-
ence of the device. In the exemplifying embodiment
represented in the drawing, a four-cylinder combustion
engine has been assumed, such as employed frequently,
e.g., for the driving of passenger automobiles. Corre-
spondingly, there are provided four injection lines -8-
which are distributed uniformly over the circumference
of the device and which lead ahead of the carrier air
reservoir -9- essentially vertically downward, namely in
the direction of the acceleration due to gravity, to four
mixing spaces -6-, likewise distributed uniformly over
the circumference of the device. The axes of the mixing
spaces -6- which extend narrowingly in a cone shape in
the direction of the flow, are slightly inclined out-
wardly relative to the center axis of the housing -§5-,
corresponding to the discharge direction of the injec-
tion nozzles -4- of the fuel injection valve -2-. The parts
-7- of the injection lines joined with the mixing spaces
-6- extend likewise in this direction, i.e., coaxial with the
axes of the mixing spaces -6-.

As known, e.g., from the previous application or also
from DE-OS No. 33 20 469, individual hose lines lead-
ing to the injection points of the intake pipes are also
connected with the injection lines -7-.
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It was already mentioned above that the injection 40

lines -8- arranged in the direction of the flow ahead of
the mixing spaces -6-, and passed through essentially
only by carrier air, extend essentially continuously
downward in the direction of acceleration due to grav-

ity. Fuel delivered by the injection nozzles -4- is thereby 45

prevented from flowing backward, which backward
flow possibly is a result of pressure variations in the
injection lines, with too much ease in opposition to the
direction of flow of the carrier air. However, even if
such should be the case at especially unfavorable pres-
sure conditions, the proposed course of the carrier air
lines which rise continuously starting at the mixing
spaces -6- offers the advantage that there is no point
where fuel can collect which during subsequent operat-
ing states could lead to non-uniform fuel deliveries to
the individual cylinders.

The arrangement of the special carrier air reservoir
-9- between the carrier air collecting space -11- which is
directly connected with the air pump and the injection
lines -8- leading to the mixing spaces -6- results, as men-
tioned above, in an advantageous smoothing of the
carrier air afflux which is even enhanced by the throttle
line -10- arranged between the carrier air collecting
space -11- and the carrier air reservoir -9-. Thus, by
means of the arrangement according to the invention,
there is achieved a uniform and precise apportioning of
the carner air to the individual injection lines, so that
the fuel metered-in by the injection nozzles is provided
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a more uniform conveyance to the injection points of
the section pipes of the combustion engine.

While the invention has been illustrated and de-
scribed as embodied in a fuel injection device, it is not
intended to be limited to the details shown, since vari-
ous modifications and structural changes may be made
without departing in any way from the spirit of the
present invention.

Without further analysis, the foregoing will so fully
reveal the gist of the present invention that others can,
by applying current knowledge, readily adapt it for
various applications without omitting features that,
from the standpoint of prior art, fairly constitute essen-
tial characteristics of the generic or specific aspects of
this invention.

What is claimed as new and desired to be protected
by letters patent is set forth in the appended claims.

1. A device for injection of a two-phase mixture com-
posed of fuel and carrier air into intake pipes associated
with individual cylinders of a multi-cylinder, mixture-
compressing combustion engine, the device having car-
rier air apportioning means which apportions a carrier
air current, branched off an intake manifold and con-
veyed by an air pump, to injection lines associated sepa-
rately with the individual cylinders of the combustion
engine and opening into the intake pipes thereof, and a
fuel injection valve which injects fuel by way of sepa-
rate injection nozzles mto the individual injection lines,
the carrier air apportioning means being provided with
a carrier air collecting space formed in a housing con-
taining the injection valve, said collecting space sur-
rounding the injection valve in an annular manner so as
to communicate, on the one hand, with the air pump
and, on the other hand, with the injection lines, the
device further comprising a carrier air reservoir pro-
vided between the carrier air collecting space and the
injection lines s0 as to surround the injection valve in an
annular manner, the carrier air reservoir communicat-
ing with the carrier air collecting space by means of a
connecting line whose cross section is restricted.

2. A device as defined in claim 1, wherein said con-
necting line is formed as a throttle line provided so as to
surround the injection valve in annular manner.

3. A device as defined in claim 1, wherein said injec-
tion lines are arranged so as to be uniformly distributed
over the circumference of the housing.

4. A device as defined in claim 1, wherein said injec-
tion lines are provided with mixing spaces in the region
of the injection nozzles of the injection valve which
have a cone shape that narrows in the direction of flow.

§. A device as defined in claim 1, wherein parts of the
injection lines which are situated ahead of the mixing
spaces in the direction of the flow increase continuously
starting at the mixing spaces.

6. A device for injection of a two-phase mixture com-
posed of fuel and carrier air into intake pipes associated
with individual cylinders of a multi-cylinder, mixture
compressing combustion engine having an intake mani-
fold and an air pump, the device comprising:

a housing;

carrier air apportioning means for apportioning a

carrier air current branched off the intake manifold
and conveyed by the air pump to injection lines
separately associated with individual cylinders of
the engine and opening into the intake pipes; and

a fuel injection valve provided in said housing and

having a separate injection nozzle for each of the
injection lines so that fuel is injectable into said
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lines, said carrier air apportioning means being
provided with a carrier air collecting space formed
in said housing, said carrier air collecting space
being formed so as to surround said injection valve
in an annular manner and communicate with the air
pump and the injection lines, a carrier air reservoir
being provided in said housing between the carrier
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air collecting space and the injection so as to sur-
round said injection valve in an annular manner,
and a connecting line having a restricted cross
section being provided so as to connect the carrier

air reservoir with the carrier air collecting space.
. x & 2 =%
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